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(54) POSITIVE RADIATION SENSITIVE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive radiation sensitive composition excellent in resolution 
and sensitivity. 

SOLUTION: The positive radiation sensitive composition contains (A) a cyclic polyphenol compound 
derivative in which phenolic OH groups have been protected by t-butoxycarbonyl groups and (B) an acid 
generator which generates an acid under radiation. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim 1](A) A positive type radiation-sensitive constituent, wherein a phenolic OH radical of a compound 
expressed with a following general formula (1) contains an annular polyphenol compound derivative 
protected by a t-butoxycarbonyl group, and (B) radiation acid generator. 



CLAIMS 



[Claim(s)] 



[Formula 1] 
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CO 



R 4 



R 1 , R 2 , R 3 , and R 4 are the same or different among [type, A hydrogen atom, a hydroxyl group, a halogen atom, 
an alkyl group, an aryl group, an aralkyl group, An alkoxy group, an alkenyl group, an acyl group, an 
alkoxycarbonyl group, an alkyloyl oxy group, an ARI roil oxy group, a cyano group, or a nitro group is 
expressed, and these bases may have a substituent, however at least one of R 1 - the R 4 is 
t-buthoxycarbonyloxy group; X — a single bond — or [Formula 2] 



(here, R 5 and R 6 are the same or different, and are a hydrogen atom, an alkyl group, or an aryl group.) — it is 
a divalent basis expressed and n is an integer of 3-8. ] 

[Claim 2](A) The positive type radiation-sensitive constituent according to claim 1, wherein a phenolic OH 
radical of an ingredient is the poly FENORURU derivative which was protected by a t-butoxycarbonyl group 
and which is tetramethyl calyx [4] REZORUSHINAREN. 

[Claim 3](B) The positive type radiation-sensitive constituent according to claim 1 , wherein radiation nature 
acid generators of an ingredient are the diphenyliodonium 9 and 10-dimethoxyanthracene 2-sulfonate. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the positive type radiation-sensitive constituent excellent in 
resolution and sensitivity in detail about a positive type radiation-sensitive constituent. 



[Description of the Prior Art]These days, in connection with the densification of Integrated Circuit 
Sub-Division, the minimum pattern dimension of the circuit which should be integrated also becomes 
increasingly detailed, and the art which forms detailed resist PATANN with high degree of accuracy in 
connection with this is required. However, a limit is among the resolution considered from the molecular size 
naturally (resolution limit), and conventionally publicly known feeling radiation ******** of a positive used 
as photoresist has left SUBJECT to the demand of future high resolution, as long as polymer is as 
photosensitive materials. 



[Problem(s) to be Solved by the Invention]Then, this invention solves SUBJECT of conventional technology, 
is excellent in resolution, and provides a positive type radiation-sensitive constituent with high sensitivity. 



R5 



R 6 



[0002] 



[0003] 
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[0004] 

[Means for Solving the Problem]A positive type radiation-sensitive constituent in which a phenolic OH 
radical of a compound by which this invention is expressed with the (A) following general formula (1) is 
characterized by containing an annular polyphenol compound derivative and (B) radiation acid generator 
which were protected by a t-butoxycarbonyl group is provided. 
[0005] 
[Formula 3] 





f r1 ' 








1 


n 



CD 



R 1 , R 2 , R 3 , and R 4 are the same or different among [type, A hydrogen atom, a hydroxyl group, a halogen atom, 
an alkyl group, an aryl group, an aralkyl group, An alkoxy group, an alkenyl group, an acyl group, an 
alkoxycarbonyl group, an alkyloyl oxy group, an ARI roil oxy group, a cyano group, or a nitro group is 
expressed, and these bases may have a substituent, however at least one of R 1 - the R 4 is 
t-buthoxycarbonyloxy group — ;X — a single bond — or 
[0006] 
[Formula 4] 

_i_ 

(here, R 5 and R 6 are the same or different, and are a hydrogen atom, an alkyl group, or an aryl group.) — it is 

a divalent basis shown and n is an integer of 3-8. ] 

[0007] 

[Embodiment of the Invention](A) As a halogen atom expressed with R 1 in the general formula (1) showing 
the annular polyphenol compound of an annular polyphenol compound (A) ingredient - R 4 , A chlorine atom, a 
bromine atom, and iodine atoms are mentioned, and as an alkyl group A methyl group, An ethyl group, a 
propyl group, n-propyl group, n-butyl group, an isobutyl group, An alkyl group with 1-4 carbon atoms, such 
as a sec-butyl group and a tert-butyl group, is mentioned, As an aryl group, a phenyl group, a tolyl group, a 
xylyl group, a NAFUKIRU group, etc. are mentioned, Benzyl etc. are mentioned as an aralkyl group and as an 
alkoxy group A methoxy group, An ethoxy basis, a hydroxyethoxy basis, a propoxy group, a hydroxy propoxy 
group, An isopropoxy group, n-butoxy group, an isobutoxy group, a sec-butoxy group, An alkoxy group with 
1-4 carbon atoms, such as a tert-butoxy group, is mentioned, As an alkenyl group, an alkenyl group with 2-4 
carbon atoms, such as a vinyl group, a propenyl group, an allyl group, and a butenyl group, is mentioned, As 
an acyl group, an aliphatic series acyl group with 1-5 carbon atoms, such as a formyl group, an acetyl group, 
a propionyl group, a butyryl group, a valeryl group, an isovaleryl group, and a pivaloyl group, and benzoyl, 
Aromatic acyl groups, such as a toluoyl group, are mentioned and as alkoxy carbonyloxy group A 
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methoxycarbonyloxy group, An ethoxycarbonyloxy group, a propoxycarbonyloxy group, an 
isopropoxycarbonyloxy group, n-buthoxycarbonyloxy group, an isobuthoxycarbonyloxy group, Alkoxy 
carbonyloxy group with 2-5 carbon atoms, such as a sec-buthoxycarbonyloxy group and a 
tert-buthoxycarbonyloxy group, is mentioned, As an alkyloyl oxy group, an acetoxy group, a propionyloxy 
group, a butyryloxy group, an isobutyryloxy group valeryloxy group, an isovaleryloxy group, a pivaloyloxy 
group, etc. are mentioned, and a benzoyloxy group etc. are mentioned as an ARI roil oxy group. In this 
invention, it is required for at least one of the above-mentioned R 1 - R 4 to be t-buthoxycarbonyloxy group. 
[0008]In the basis of -C(R 5 ) (R 6 )- which shows X in a general formula (1), what was illustrated about R'-R 4 in 
the top as the alkyl group and aryl group which are expressed with R 5 and R 6 is mentioned. 
[0009]The annular polyphenol compound expressed with the above-mentioned general formula (1) is 
obtained by for example making di-t-butyldicarbonate react to a publicly known annular polyphenol 
compound by JP,H3-279957,A etc. As a publicly known annular polyphenol compound, 
10,15-dihydro-2,3,7,8,12,13-hexahydroxy-5H-a, d, and TORIBENZO [g] cyclononene, 10,15 - 
Dihydro-3,8,13-trimethoxy 2,7,1 2-tris (methoxy d 3 )-5H-a, d, and TORIBENZO [g] cyclononene, 
10,15-dihydro-1,6,11-trihydroxy 2,7,1 2-trimethoxy 4,9,1 4-trimethyl 5H-TORIBENZO [a,d,g] cyclononene, 
10,15-dihydro- 1,6,11 - Trihydroxy 2,7,1 2-trimethoxy 4,9,14-Tori propyl-5H-TORIBENZO [a,d,g] 
cyclononene, The 2,8,1 4,20-tetramethyl pentacyclo [19.3.1.1 3 7 .1 9 ,13 .1 15 ,9 ] octacosa- 1 (25), 3,5,7 
(28),9,11,13 (27),15,17,19 (26 ),21,23-dodecaene 4,6,10,16,18,22,24 -))) [ OKUTORU (it omits the compound 
expressed with a following formula (2), and the following "calyx [4] REZORUSHI allene") and ] The 
5,11,17,23-tetramethyl pentacyclo [1 9.3.1. 1 3 ' 7 .1 9 ' 13 .1 15 ' 19 ] octacosa- 1 (25), 3,5,7 (28),9,11, 13 (27),15,17 and 
19 (26).)) 21, the 23-dodecaene 4, 6, 10, 12, 16, 18, and 22, 24-OKUTORU (compound expressed with a 
following formula (3)), The 5,1 1,1 7,23-tetramethoxy pentacyclo [1 9.3.1. 1 37 .1 913 .1 1519 ] octacosa- 1 (25), 3, 5, 
7 (28), 9, 11 and 13 (27), 15, 17 and 19 (26), 21, the 23-dodecaene 25, 26, and 27, 28-tetrol (compound 
expressed with a following formula (4)), etc. can be mentioned. 
[0010] 
[Formula 5] 




OH CH 3 OH 

[0011] 
[Formula 6] 
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[0013]Especially among the compounds expressed with - ** type (1), the compound expressed with a 
following general formula (5) is preferred. 
[Formula 8] 





/ r1 \ 






\ r3 / 


4 



(5) 



^pi m formula _p4 anc | ^ gre gs g (jefinition about a general formula (1).) The example of an annular polyphenol 
compound expressed with this general formula (5), It is a compound etc. which are expressed with said 
general formula (2), (3), and (4), and especially a desirable thing is a calyx [4] REZORUSHI allene expressed 
with a general formula (2) especially. 

[0014]An annular polyphenol compound of a general formula (1) can be manufactured by a method of a 
description to a journal OBU American chemical society (J. Am.Chem.Soc, 62, and 2512 (1940)), for 
example. That is, it is obtained by carrying out the polycondensation of phenols and the aldehyde under an 
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acid catalyst. 

[0015]As phenols used for this reaction, phenol, cresol, A xylenol, chlorophenol, bromophenol, fluorophenol, 
Resorcinol, hydroquinone, pyrogallol, a fluoroglycine, They are mentioned by loon Norian, naphthol, 
dihydroxynaphthalene, trihydroxy naphthalene, etc., and as aldehyde, Formaldehyde, paraformaldehyde, 
acetaldehyde, propionaldehyde, butylaldehyde, PENZU aldehyde, torr aldehyde, salicylaldehyde, 
anisaldehyde, etc. can be mentioned. A reaction may be presented with phenols and aldehyde by a kind 
independent, and they may be offered combining two or more sorts, respectively. What is necessary is just 
to perform a reaction of phenols and aldehyde at temperature of 70-100 ** under existence of an acid 
catalyst among polar solvents, such as water and alcohol, for about 1 to 10 hours. In this invention, a thing 
which made di—t— butyl carbonate react to the above-mentioned annular polyphenol is used. If di—t— butyl 
carbonate is made to react to annular polyphenol, a hydroxyl group in annular polyphenol will be replaced by 
t-butyl carbonyl group, but in this invention, this substitutional rate is usually not less than 50% preferably 
not less than 40% from solubility, adhesion with a substrate, and a viewpoint of acidolysis temperature. 
[0016](B) A radiation acid generator (henceforth an acid generator) used by radiation acid generator this 
invention generates acid, when radiation, for example, ultraviolet rays, an electron beam, etc. are irradiated. 
As this acid generator, for example Diaryliodonium salt, a triarylsulfonium salt, Onium compounds, such as 
phenyldiazonium salt, an imide sulfonate derivative, a tosilate compound, a carbonate compound of a benzyl 
derivative, a halogenide of a triazine derivative, etc. are mentioned. 

[0017]This diaryliodonium salt IS 3 general formula (6). : Ar 2 [ + Y (6) It is shown by [Ar is an aryl group among a 
formula and Y expresses an anion]. As a cation (Ar 2 D in diaryliodonium salt shown by a general formula (6), 
For example, diphenyliodonium, 4-methoxypheny phenyliodonium, bis(4-methoxypheny)iodonium, 
bis(4-t-buthylphenyl)iodonium, etc. are mentioned. 

[0018]As said anion (Y"), For example, naphthalene-1 -sulfonate, naphthalene-2-sulfonate, Naphthalene 
derivatives, such as 2-t-butyl-naphthalene-2-sulfonate; Anthracen-1 -sulfonate, Anthracen-2-sulfonate, 
9-nitroanthracen-1 -sulfonate, 5,6-dichloroanthracen-3-sulfonate, 9,10-dichloroanthracen-2-sulfonate, 
9,10-dimethoxyanthracene 2-sulfonate, 9,10-diethoxyanthracen-2-sulfonate, Anthracene derivatives, such 
as benz(a) anthracen-4-sulfonate; Phenanthrene 2-sulfonate, Pyrene sulfonate, triphenylene 2-sulfonate, 
chrysene 2-sulfonate, An anion which has the polycyclic structure of others, such as anthraquinone 
sulfonate; They are mentioned by trifluoromethane sulfonate, hexafluoroantimonate, tetrafluoroborate, 
hexafluorophosphate, benzene sulfonate, etc., and in these, An anthracene derivative and trifluoromethane 
sulfonate are preferred. 

[0019]Said triarylsulfonium salt is general formula (7):Ar 3 S + Y " (7).It is shown by [the inside of a formula, and 
Ar and Y are the same meanings as the above]. 

[0020]As a cation (Ar 3 S + ) in a triarylsulfonium salt shown by a general formula (7), For example, 
triphenylsulfonium, methoxypheny diphenylsulfonium, Bis(methoxypheny)-phenylsulfonium, 
tris(methoxypheny) sulfonium, 4-methylphenyl diphenylsulfonium, 2,4,6-trimethyl phenyl diphenylsulfonium, 

4- t-buthylphenyl diphenylsulfonium, tris (4-t-buthylphenyl)-sulfonium, etc. are mentioned. An example of 
an anion (Y~) is the same as that of what was illustrated with said diaryliodonium salt. 

[0021]As said imide sulfonate derivative, for example Trifluoromethyl sulfonyloxy bicyclo[2.2.1]-hept 

5- ene- dicarboxyimide, Succinimide trifluoromethylsulfonate, phthalimide trifluoromethylsulfonate, etc. are 
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mentioned. As said tosilate compound, benzyl cation derivatives, such as benzyl tosilate, nitrobenzyl tosilate, 
and dinitrobenzyl tosilate, are mentioned, for example. 

[0022]As a carbonate compound of said benzyl derivative, benzylcarbonate derivatives, such as 
benzylcarbonate, nitrobenzyl carbonate, and dinitrobenzylcarbonate, are mentioned, for example. And as a 
halogenide of said triazine derivative, trichloromethyl triazine derivatives, such as 2,4,6-(tris 
chloromethyl)-s-triazine, are mentioned, for example. 

[0023]0.5 - 20 weight section may usually be sufficient as the amount of this acid generator used to annular 
polyphenol compound 100 weight section of the (A) ingredient, and it is 1 - 10 weight section especially 
preferably one to 1 5 weight section preferably. If there are too few acid generators, a pattern which it may 
become insufficient hardening according to radiation irradiation, and is formed as a result may dissolve at 
the time of development. On the contrary, when too large, a radiation sheep irradiation part also has a case 
where it becomes impossible to develop a pattern which crosslinking reaction advances and is formed as a 
result. 

[0024]A constituent of other additive agent this inventions may contain additive agents other than 
above-mentioned (A) - (C) ingredient, such as a surface-active agent and an adhesion auxiliary agent, if 
needed. By adding a surface-active agent, display flatness of a film obtained by becoming easy to apply a 
constituent obtained also improves. As this surface-active agent, it is BM-1000 (made by BM Chemie), the 
megger fax F1 42D, said F1 72, said F1 73, and said F1 83, for example. [Dainippon Ink & Chemicals, Inc. make] 
Fluorad FC-135, FC-170C, and Fluorad FC-430 and the FC-431 [Sumitomo 3M make] The Sir 
chlorofluocarbon S-112, said S-113, said S-131, said S-141, and said S-145 [Asahi Glass Co., Ltd. make] 
SH-28PA, SH-190, SH-193, SZ-6032, SF-8428, DC-57, and DC-190 [A product made from Toray 
Industries Silicone] Which fluorochemical surfactant is mentioned. 

[0025]Five or less weight sections may usually be sufficient as a using rate of this surface-active agent to 
(A) ingredient 100 weight section, and they are 0.01 - the amount part of duplexs preferably. The adhesive 
property of a constituent obtained improves by adding a bonding assistant. As this bonding assistant, a 
silane compound (functionality silane coupling agent) which has reactive substituents, such as a carboxyl 
group, a methacryloyl group, an isocyanate group, and an epoxy group, is mentioned preferably. 
[0026]As an example of this functionality silane coupling agent, Trimethoxysilyl benzoic acid, 
gamma-methacryloxpropyl trimethoxy silane, Vinyltriacetoxysilane, vinyltrimetoxysilane, 
gamma-isocyanatepropyl triethoxysilane, gamma-glycidoxypropyltrimetoxysilane, beta-(3, 
4-epoxycyclohexyl) ethyltrimethoxysilane, etc. are mentioned. 20 or less weight sections may usually be 
sufficient as a using rate of this bonding assistant to (A) ingredient 100 weight section, and it is 1 - 10 
weight section especially preferably 0.05 to 10 weight section preferably. 

[0027]A constituent of preparation this invention of a radiation-sensitive resin composition is usually 
dissolved and used for an organic solvent by mixing other additive agents uniformly [ above / (A) - (B) 
ingredient and if needed ]. It is the same as that of what does not react to (A) - (B) ingredient, and 
restriction in particular will not have as this organic solvent if it dissolves mutually, and was illustrated as 
the desirable aforementioned solvent for a polymerization. A constituent of this invention is usually filtered 
before use. As a means of filtration, a Millipore filter with an aperture of 1.0-0.2 micrometer, etc. are 
mentioned, for example. 
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[0028]A constituent of this invention is a thing of alkali solubility, for example, can be used as a positive type 
radiation-sensitive resin composition as follows. 

(1) Apply a prepared constituent solution to a substrate face by spray method, the roll coat method, a spin 
coating method, etc. Then, an applied this substrate is prebaked, an organic solvent is removed, and a coat 
of a constituent is formed on a substrate. Temperature of prebaking is suitably decided by a kind of an 
ingredient of a constituent, a using rate, and organic solvent, etc., is good, and is usually 70-100 ** 
preferably 60-1 1 0 **. [ of ** ] 30 seconds - about 1 5 minutes may usually be sufficient as time of prebaking. 
[0029](2) Irradiate with radiation via a mask which has predetermined pattern shape. Bridge construction 
hardening is carried out and a portion with which this radiation was irradiated stops eluting to a next alkaline 
aqueous solution. An amount of energy of radiation, i.e., a kind of radiation, According to desired resolution, 
induction wavelength of an acid generator, etc., it is decided suitably, and ** is good, Usually, charged 
particle beams, such as X-rays, such as far ultraviolet rays, such as ultraviolet rays, such as g line 
(wavelength of 436 nm), h line (405 nm), and i line (wavelength of 365 nm), and a KrF excimer laser, and a 
synchrotron radiation line, and an electron beam, can be used, and g line or i line is used preferably. After 
radiation irradiation, post exposition JUA baking treatment (henceforth "PEB treatment") is performed. 
Conditions of PEB treatment may usually be 50-180 ** in temperature, and a for [ 0.1 to 10 minutes ] grade 
may usually be sufficient as time. 

[0030](3) Carry out the development of the substrate by which PEB treatment was carried out using a 
developing solution by the above, and remove non-irradiation portions of radiation. In this way, patterning of 
a thin film is performed. As a developing method, a liquid peak method, a dipping method, rocking dip coating, 
etc. are mentioned. As a developing solution, an organic solvent which mixed liquor with an alkaline aqueous 
solution, an alkaline aqueous solution, a water soluble organic solvent, and/or a surface-active agent and a 
constituent of this invention dissolve is mentioned, and it is the mixed liquor of an alkaline aqueous solution 
and a surface-active agent preferably. 

[0031]As a base used for preparation of an alkaline aqueous solution, Sodium hydroxide, a potassium 
hydrate, sodium carbonate, a sodium silicate, Metasilicic acid sodium, ammonia, ethylamine, n-propylamine, 
Diethylamine, diethylamino ethanol, di-n-propylamine, Triethylamine, methyldi ethylamine, 
dimethylethanolamine, triethanolamine, tetramethylammonium hydroxide, tetraethylammoniumhydroxide, 
pyrrole, piperidine, 1, 8-diazabicyclo 5, [4, 0] -7-undecene, 1, 5-diazabicyclo 4, [3, 0] -5-nonane is 
mentioned and it is tetramethylammonium hydroxide preferably. Methanol, ethanol, acetone, etc. are 
mentioned as a water soluble organic solvent. 

[0032](4) Carry out rinsing treatment of the substrate which carried out the development with a stream, and 
it is air-dry using compressed air and compressed nitrogen. For a Reason for improving the transparency of 
a thin film etc., after irradiating [ for example, ] the surface of this thin film with radiation, such as ultraviolet 
rays, if needed, postbake is performed using heating apparatus, such as a hot plate and oven. Conditions of 
postbake may usually be 150-250 ** in temperature, and 3 minutes - 1 hour may be sufficient as time. In 
this way, a hardening layer is formed on a substrate. 
[0033] 

[Example]The synthetic example 1 (preparation of a tetra-C-methyl calyx [4] REZORUSHI allene) 
The 50vol% ethanol solution of 300ml_ was mixed, 33.03 g (0.3 mol) of resorcinol and acetaldehyde 16.8ml_ 
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(0.3 mol) were heated at 75 **, and concentrated hydrochloric acid of 75ml_ was added over 0.5 hour. 
Reaction mixture was stirred for 60 minutes at 75 ** after addition, and the condensation reaction was 
made to perform. The sediment was obtained by cooling radiationally and ice-cooling further after a reaction. 
This sediment was filtered, it recrystallized using the 50vol% ethanol solution, and 23.2 g of tetra-C-methyl 
calyx [4] REZORUSHI allenes were obtained with the yield of 57%. 

[0034]The synthetic example 2 (preparation of a t-butoxycarbonyl-ized 100% tetra-C-methyl calyx 
[4]-REZORUSH[ allene) 

0.55 g Ommol) of obtained tetra-C-methyl calyx [4]-REZORUSHI allenes, Di-t-butyldicarbonate of 2.2ml_ 
(9.6mmol) was dropped at the solution which consists of 0.1 2g (O.lmmol) of 4,4'-dimethylamino pyridine, and 
5ml_ acetone. Reaction mixture was stirred at the room temperature for 20 minutes, and the solution was 
evaporated. The obtained white solid was ******ed from the mixed solvent of 2-propanol and acetone, and 
the phenolic OH radical obtained 1.0 g of tetra-C-methyl calyx [4] REZORUSHI allenes replaced by the 
t-butoxycarbonyl group 100% with the yield of 75%. 

Infrared absorption spectrum: 1758 cm"' (>C=0), 1249 cm"' (O-CO-O), 3486 cm" 1 (-OH) 
, HNMR(300-MHz, CDCI 3 ):1.42 (d, CH 3 , 12H), 1.46 (s and CH 3 , 72H), 4.43 (q, CH, 4H), 6.89 (b, ArH, 4H) 
,3 CNMR(62.5-MHz, CDCI 3 ):20.5-27.7 (CH 3 ), 31.4 (CH), 82.8 (tert-C) and 116.3 (ArC), 125.7,134.0, 147.0,151.5 

(>C=0) 

Ultimate analysis: C 72 H 96 0 24 (calculated value: C 64.27%, H 7.19%, actual measurementC 63.56%, H 7.00%) 
The synthetic example 3 (preparation of a t-butoxycarbonyl-ized 90% tetra-C-methyl calyx 
[4]-REZORUSHI allene) 

Di-t-butyldicarbonate of 8ml_ (36mmol) was dropped at the solution which consists of 2.7 g (5mmol) of 
tetra-C-methyl calyx [4]-REZORUSHI allenes, 0.06g (0.05mmol) of 4,4'-dimethylamino pyridine, and 15ml_ 
acetone which were obtained. Reaction mixture was stirred at the room temperature for 20 minutes, and the 
solution was evaporated. The obtained white solid was refined by column chromatography using the mixed 
solvent of hexane/ethyl acetate =1/1. The phenolic OH radical obtained 6.3 g of tetra-C-methyl calyx [4] 
REZORUSHI allenes replaced by the t-butoxycarbonyl group 90% with the yield of 99%. 
[0035]The synthetic example 4 (preparation of a t-butoxycarbonyl-ized 70% tetra-C-methyl calyx 
[4]-REZORUSHI allene) 

2.7 g (5mmol) of tetra-C-methyl calyx [4]-REZORUSHI allenes used in the synthetic example 3, Similarly 
0.06 g (0.05mmol) of 4,4'-dimethylamino pyridine, Instead of di-t-butyldicarbonate of 6.2ml_ (28mmol), each 
was dropped, the same reaction was performed, and the phenolic OH radical obtained the tetra-C-methyl 
calyx [4] REZORUSHI allene replaced by the t-butoxycarbonyl group 70% with the yield of 98%. 
[0036]The synthetic example 5 (preparation of a t-butoxycarbonyl-ized 60% tetra-C-methyl calyx 
M-REZORUSHI allene) 

2.7 g (5mmol) of tetra-C-methyl calyx [4]-REZORUSHI allenes used in the synthetic example 3, Similarly 
0.06 g (0.05mmol) of 4,4'-dimethylamino pyridine, Instead of di-t-butyldicarbonate of 5.3ml_ (24mmol), each 
was dropped, the same reaction was performed, and the phenolic OH radical obtained the tetra-C-methyl 
calyx [4] REZORUSHI allene replaced by the t-butoxycarbonyl group 60% with the yield of 96%. 
[0037]The synthetic example 6 (preparation of a t-butoxycarbonyl-ized 50% tetra-C-methyl calyx 
[4]-REZORUSHI allene) 
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2.7 g (5mmol) of tetra-C-methyl calyx [4]-REZORUSHI allenes used in the synthetic example 3, Similarly 
0.06 g (0.05mmol) of 4,4'-dimethylamino pyridine, Instead of di-t-butyldicarbonate of 5.2ml_ (23mmol), each 
was dropped, the same reaction was performed, and the phenolic OH radical obtained the tetra-C-methyl 
calyx [4] REZORUSHI allene replaced by the t-butoxycarbonyl group 50% with the yield of 97%. 
[0038]The phenolic OH radical of 1 60% of working example the tetra-C-methyl calyx [4] REZORUSHI allene 
and the diphenyliodonium 9 which were replaced by the t-butoxycarbonyl group, and 
10-dimethoxyanthracene 2-sulfonate Weight ratio 95:. It dissolved in cyclohexanone at a rate of 5, and 
filtered with a 0.2-micrometer filter, and the resist composition was prepared. The spin coat was carried out 
to the surface of the silicon wafer which processed the obtained constituent by 

1,1,1,3,3,3-hexamethyldisilazane, and the 1-mm-thick resist film was formed in it. Adhesion exposure of this 
resist film was carried out by i line with a wavelength of 365 nm. Then, bake was performed for 90 seconds 
at 105 **. Subsequently, when 2.38% of the weight of tetramethylammonium hydroxide solution performed 
the development back and pure water performed rinse for 30 seconds, the resist pattern of line and space 
1.5micrometer [ of a positive type ] resolution was obtained. This resist showed sensitivity 13mJ/cm2 and 
the contrast 1 2. 
[0039] 

[Effect of the Invention]The positive type radiation-sensitive constituent of this invention is remarkably 
excellent in sensitivity and resolution compared with the conventional thing, and meets the demand of the 
minuteness making of a resist pattern increasing with much more high integration of Integrated Circuit 
Sub-Division. 

[Translation done.] 
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IMSM l ] (A)TKHRS(l)'^«nsft-& ! »©7 fSr„ 
x7-;M40 Hitf t -7>^^*;V^-;^aT«? [ft l ] 




CD 



[iW, R 1 „ R7 R 3 fej;tfRHi|WI-i;/ctt^f3, 
;Hk 77;l/^;^ 7;l/^-;l/S, 7 

IU Zltt5©gttflHftg*#L-tVTt>«fc<, {SLR 

[ft 2] 




2ffficDSt ; feD, nt±3~8©SESStt?SSo 1 
[ft *S 2 ] (A) fi!c#© 7x7 -;M£ OHKCt- 7 h 



[lisM 3 ] (B)fiSc^cD5MIS14^^J^7 ? 7x^;l/ 
3— 1 0-;77 h^777b7ir7-2- 

X;K7 * h 3 C i: t -T 3 If ^ 1 fEfc© 



30 



[f»©fi«M 
[0 0 0 1] 

[0 0 0 2] 

tr^ t? iu»©ii/j v ^ - y t, , $ -r s -r wd 
teat), cnfcff^mmi^x h/^y-y^ffiffifi 

[0 0 0 3] 

>mmmm[hmmm'>vzt<>re$>z>.. 

[0 0 0 4] 

immzfmtzrcvxD^m *»±, (ajtihhr 
s (i ) vm ? n § f 7 x 7 o h m& t - 7 

h +j/*;l/ji;^H-mi2nfi:I«* U 7 x 7 -;Wfc 
^t)il«f**5 j; tf (B) ffiifH^fS^ffl^f^^-r S c i: £ 



[0 0 0 5] 
[ft 3] 




CD 



H^K R7 R7 



R 3 33 <£ tf R n±|WI— $ fdiS^ t> , 
^n{77Jl^ 7;1/4VI/X, 7U- 
7;l/3^7!k 7/1^— ;Hk 7 



>7l/3fc 7jl^3ri/ti)l$~)lM, T/^n^/^v' 

iu e:n5©s&±W8®&#L-tvTt> <t<, fs l r 



(3) 
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[0 0 0 6] 
[ft 4] 




[0 0 0 7] 

[f§0^©Hffl©JBH] ( A ) U 7 x 7 -;Wfr&W 

( a ) v y x. y -Mt&m&mt-tBtjS. 

n£;l/& n-77^S, ^77^;^ sec-7"f 
t e r t -7^;l/»^cDK*JS?S 1 ~ 4 <D7)l 

u;i/» % 3ri/V)im, tyJrJimm^mfzn, 77;i/ 
thxnyy^ym, xh^->i, tpn^ih^ 

a, 7n#^7S, tFn^>7°n^>E -YV7n 
^7S, n-7h^^a> 777b+7S, sec- 
7 h^7!k t e r t - 7 h^v'S^K^^S 1 ~ 
4 ©7;l/3^^a^We>fi, 7;^^;Ht bTi±H' 

JS?^2 ~ 4 o7;^^;HAWf.n, 77;l/S£ L 
-n±#;l/5;l>S, 7-fef-^S, 7nb°^-^;va, 7'f-U 

mmiM^si i ~ 5 (Dmmmr^jm, tsxu^yy^n 

;7f;-/l/^7a, y v 7n ^^*;i/^-;i/^-> 
a, n-7h^->AM-;w^E ^yyy^yts 

)\>#—j\/*%-5/m, s e c-^h^AM-M^ 

a, t e r t -yh^y^)^-)^^>mm<DmmM 

^Wlz ~ 5 ©7;l/3^J'*;l/^-W^i'lii)W5 
tu 7;l^n7;7^;/ai;LTt±7-fch3 1 7S, 7°n 

¥*-)\,***ym, frtti/m, -iyy^vm 

^--yM^UV M^ri/M, JVrtlsV frtt-yM, ¥^ 



it , ±f a R 1 ~ R 4 © d % 4> % < t 1 o t - 7 h ^ -7 

[0 0 0 8] £/c, HRS CD ttlj-^X^f-C 
(R 5 )(R 6 )-©atfc'^T, R 5 33<J;tf R 6 ?i?tl§7;V 
3r)im%3 X. X37 U -;HJ: LTt±±T 5 R 1 ~R 4 tOl^T 

[0009] ±tB-feS(i) T-a^n^iitt*" u 7 x y 

10 -;Wfc^»±, M^.^#W¥ 3-279957 

ic J; 9 U 7i/-;Wt»t, 7-t-7^ 

7fl©S«^U7x7-/Wf7^t LTti, 10, 15- 
7tKn-2, 3, 7, 8, 12, 1 
^7-5H-hU^77 [a, d , g] 77n7^7, 
10, 15-7tKn-3, 8, 13-hU7h^7- 

2, 7, 1 2- h UX (7 h^7ds) - 5 H- h 
77 [a, d, g] 77n/^-y, 1 0, 15-7hF 
D-l, 6, 1 1 - hU t Kn^>-2, 7, 12-h 

20 Uyh^7-4, 9, 1 4-MJ^^;l/-5H-hU^ 
77 [a, d, g] 7707^7, 10, 
D-l, 6, 1 1 - hU t Fn^>-2, 7, 12-h 
U^h^7-4, 9, 1 4-hU7°Db°;l/-5H-hU 
^7/ [a, d, g] yyuy^y, 2, 8, 14, 2 
0-fh7^f;K>^^O [19. 3. 1. 
1 37 . 1 9 '' 3 . 1 15 ' 19 ] 1 (2 5), 

3, 5, 7 (2 8), 9, 1 1, 1 3 (2 7), 1 5, 
17, 19 (26), 21, 2 3-Kf*I^-4, 

6, 10, 16. 18, 22, 2 4-^-7 b~)l (TIB 
30 S(2) TS?ta£ft^ I7T U y 77- [ 4 ] 77 
;l/77 77j hWs~t) > 5, 11, 17, 2 3-7h7 
yf-/]/-^77 7 7 ri [19. 3. 1. 1 37 . 
1 913 . 1 15 - 19 ] ^7737- 1 (2 5), 3, 5, 
7 (2 8), 9, 1 1, 1 3 (2 7), 1 5, 1 7, 1 
9 (2 6) , 2 1 , 2 3-HrAxy-4, 6, 10, 
12, 16, 18, 22, 2 4-^7] — )V (TIBS 
W-egSttSffc^WK 5, 11, 17, 23-7-h 
77 h^7-^7777 n [19. 3. 1. 

9,13 _ ! 15,19 ] ^ i/ ^- J ^y_ 1 (2 5), 

40 (28), 9, 11, 13 (27), 15, 
(2 6), 2 1, 2 3-F7Axy-2 5 



1 3 ' 7 . 
3, 5, 

1 7, 

2 6, 



7, 2 8-rhn-;^ (TK3(4)T?i 

[0 0 10] 
[ft 5] 



i 

7 

1 9 

2 



50 




50 



(5) 
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(5) 



(rW R 1 ~ R 4 33 «fc tf X fctH&iSU) fell Lgg© £ 33 
;Wfc^©JI{*»±, Mta-fSS(2), (3)*5<fctf(4) c- 

[0014] -IM(i)©iI«^U7x/-;HI:^ti 
tt, fflfcfcf, > > >— f ;i/ • art • 7* Vfty • y = 

• VtXf-f (J.Am.Chem.Soc. , 62, 2512 (1940)) tCfH 

[0 0 15] KKJ£fcffl^5ttS7x/-;WgfcLT 
a, 7x/-;k ?W-;k 3^>W— ;k ^dd7 
x/-;k 7nt7x/-/K 7Mn7x/-;K U 
VVkJy/— ;k /WKn+/x ifp^fn— ;k 7on 
^U^X 7HV-;K 7"7h-;k ^tKn^>t7 

*y>, h'jtKn^t7^yyfAW5n, 7;u 

ftFIfcLT^ Wi7;l/ft:F\ ^^^^T;!/ 
ftF, 7-feh7;krfcK> 7°p k°?F77;I/-f t: F\ 7" 
f;^7;Pft: h\ ^yX7^ft: h\ h;k7;l/rt: F\ 

^tffrSo 7i/-;Hfeitf7;i'ftF», ^tv^ 

jSt±, /K 7;V3-;^HOffitt?§«cfi, SffittSW 
ftT70~ioo 0 corSfi? l ~ l 0B?Hg8fr*.{;f<fcv\, 
*$£W?li. ±IHOlI«^U 7x/-;Vt^- t -7'f- 
;l/#-sfl*- F fcSJSS-efc t©»^„ U 7 

x/-;Wc>>- t hfcKJES-iirSi: 

7x/-;^cfi©7j<^a^ t - f=f-)]/ij}]/^=.)\> 

MlcWmsti%t)\ *^^fcfcv^T, d<DKg5^±j8fi? 

%J£LL S? S L < t± 5 0 %J£Un?fe3 0 
[0 0 16] (B) MMWS^J 

^•5) a, warn, imimmn, t»a 5 « 

Ar 3 S+ Y - 

[0020] -IM(7) ^^ns F'J 7U-;l/X;l/ 



M^if^7U-;l/3-F-7^ hU7U-;l/X 
10 ;l/7*-7Aig, 7i-;^7y-7ASaH©t-7 
Affc^ftj, ^5 FX;k7*;?-.-F F^y-Fffc 

F l J7> ) 7IIft<DADy7tt^H^tfSnSo 
[0 0 17] M^7U-;^3-F-72,iMt±,-f5S 
(6) : 

Arzl + Y" (6) 

[iW, Arti7U-;«T-feD, Y tt7-^y^a-T] 
fg?n5t0^3o -fas ( 6 ) T?^£ n& ^7 u - 
'S-SS ;l/3-F-7Ai^©#7^y(Ar 2 I + )^LTH:, Mx. 

20 tf^7x-;V3-H-')A, 4-^f^7x^;l/-7 
i-;y3-F-7A, H'X (4-^F^7x-;W 3 
-F-7Afej;t;H'X (4-t-7f;F7x^W 3- 

[0 0 18] $fc, MlB7-^-y (Y- ) tLta, ffl 
7$\sy- 1 -X;K7**— K "f7^P>'-2 
-X;k7**-k 2-t-7f;V-t7^l/>-2- 
X;l/7**-FftH©^7:£^yM«{* ; 7>F7t> 

- 1 -X;k7*^- k 7>F7-fey-2-X;V7** 

— K 9--Fn7> F^-try- 1 -X;k7*^-— k 
30 5, 6-> > 7nn7yF7-fey-3-X;F7*^-F, 

9, 1 0-7 ; ynn7> h^-fey- 2 -X;k7*^— 

k 9. i o-yy F^y7> Fy-fey-2-x;i/7* 

^— k 9. 1 0-^xF^7yF7-fey-2-X)l/ 
7**-F, ^>X(a)7>F7ty-4-X;F7*^ 

-h&H©7y hy-feyfPlf* ; 7xtvxi/y-2- 

X;k7*^— k tfky-X;k7s}-^— k hU7x- 
py-2-x;k7*^— k y U -fey- 2 -x;k7*^ 
-k 7> Fy^/y-x;i/7*^-F*H© ; e©ffi© 

#S«jg'&#-r§7-^> / ; FU7Mn7^>X;F7 
40 K ^W7Mn7yf ; e?--F, fF77/F 

sj-p^k— k ^WMn7*X7x-F, ^y-S 

yx;F7**-FaHW?>n, cn^©^^ 7 
yF7-fe y mmitts x f u 7 p y y yx ;y 7 * * 

[0019] $/c, Mf H F U 7 u — ;yx ;y 7 * — 7 

kk HRS(7) : 

(7) 

7*^7Zv^Efi<D7j^y / (Ar3S + ) LTt±, fflxif F 
iJ7x^;FX;F7*-7A, ^ F^y7x-;F-^7x 
so ^;l/7;l/7*^7^ H'X yF^7x;;F) -7x 



(6) 
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7*^7A, 4-^f;V7x-/l/-> ! 7x^l'X;V7* 
x7A, 2, 4, 6-hy^f-;V7x^;l/-v ? 7x^;l/ 
7;l/7*x7A, 4 - t -~7=f-)Vy x.=.)V-*Jy x.—)V 
7;l/7*x7A, hUX (4-t-7f;l/7x-;W - 
X;I/7*-7A%H«f?>tiSo Sfc, 7-^7 

( y - ) commit MtH^T u -;i/a - v-yimvm 

[0 0 2 1] MM^^FX)V7*^-hmm#tLT 
it, Mitf h U 7;^n ^ f ;W;l/7 * -M^^ H'^ 10 
7n [2. 2. 1] -'\7°l'-5-iy-^M^>' 

- K 7 x;W 5 H h U 7;l/#n ^ ?7l/X;l/7 + h 

t±, flj^^77;l/h7^— K ^hn^>y;l/Fy7 

— h , ^hn^y 771/ h V =y — h * H d ^ 7 * 

[0022] £5>fc, MiB^77>§§«f*©#;7l^- 

bT, ME h U 7>>>§§«ft©^ny7{fcti£ LTtt, 
4, 6- (h'JX^nn^f;!/) -s-hU 
7 i?y%:E<D h V 7 u n * h U 7 T'yfPiftjbW 

[0 0 2 3] ( A ) ^<D3Itt 

^U7x/-;Wfc^»l 0 OfflKWcftLT, BUI, 
0. 5 — 2 0MgP?'£<, ffSKlil-l 5 MM 
95, L < it 1 - 1 0 M93-£fc£ 0 

^a-r ff s i: , st^sw tc £ s iift: #^+# t * § « 30 

* - y imwrz £ * < * 3 s o 

[0 0 2 4] ^©fflcDgsijnSiJ 

js c r^ssim s*fa« h (ommm^^ bit 

MIWStt^bTH:, fflfcfcfBM- 1 0 0 0 (B 40 
M C h e m i e |±S) , ^^777 7X F 1 42D, 
|WJ F 1 7 2, |Wf F 1 7 3fej;tf|WlF 1 8 3 (7:0^7 
^{fc^Iit (ft) SB , 707-KFC-13 5, IWJ F 
C-170C, HF C-4 3 OfecfctflWlF C- 

4 3 l (MX'J-xa (ft) S] , tf-7nys-i 
12, IHS-1 1 3, IH S — 1 3 1 , |WF S — 1 4 1 43<fc 
Zfm S - 1 4 5 [fflffiF (ft) Si] , SH-28PA, 
SH-190, SH-193, SZ-6 0 3 2, SF- 
8 4 2 8, DC-5 7feitfDC- 1 9 0 (ll/>"Jn 
-7 (ft) SO ftH<077iMIS'[M^Pf?)n so 
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•So 

[0 0 2 5] M^ffiStt^iJ©ffiMf[J^t±, (A) fiS^M 0 
oMMgptcMLT, a#, 5MMS1JSm?J;<, £?3:b 
< a o . oi~2 Mgp-efe s o $ fc, fg»t«?iira 
•r s c £ £ »k t# e> n s fflj^©@»tt # iRj±-r s 

MSrtflMiJilbTti, £?3;b<t±, #;F1^7/uS, 7 
?^!Jn^;VE -Y7777"-hS, x*°^7a%H© 

7uy^j) wens,, 
[0026] ^titt^^-^'j y^ffl©Mf*Mii 

LTtt, h'J^ 77 U^got^, y-777'Jn 
+-77Dk>HJ^ h 3^777 7, H^;uhU7-feh^ 

- h 7°n t.°;l/ hyxh^^X y - 9 U ^7 F^^7° 
n&HWh^-^X 0- (3, 4-X^y/y/ 
^n^\^7;l/) xf;HU^ h^-7-7^7*H^WS 
tiSo MS^^iJ©{gfflfiJ^t±, (A) fiSc^l OOMMgp 
ic^LT, 2 0MMg^TT'J;<, !?SL<B 

0. 0 5—10 MK^ # L < (± 1 ~ 1 0 JUKI? 

[0027] ,€Sj(WISttSflglMtJ©IB» 
*f§W©ffifi!ctia, ±E© (A) - ( B ) fiSc^fe j; tf i2Sfc 

a, (A)~(B)^fcsjs-&-r, ^offlstcjgfii'rsfe 

tt, Px_«?L@l. 0-0. 2|imO^'J#77^;^ 

[0 0 2 8] ^^H^cDffijS^ti, 7;l/*URTj8tt©t>© 
tb <9 , M A JMT© «fc ^ b T , ^ ^S^ScW 

(l) IBSb/cifl^Mr«^, 77V-?£, n-;un-h 

it, ii^?n/c«^7°y -<-7 bT#SMffl^^£ 

b, ffi^»cD^i*aso±{c^-r« 0 7u^-x© 

(CJ;(3ggKi6?>na , j;<, a-ff, 6 0-1 1 0°C, j? 
$b<t±, 7 0~10 0Wfe5„ $/c, 7U^-X© 

Btr^i, ait, 3o#~i s^wi^o 

[0 0 2 9] (2) ff[%(D)\^-y^W^Mt^7,^ 

a. mm<Dffim&. m^mcomjs.w.M^Eic^rm 
'g.mn>^mt£<, a^, gH (M«4 3 6 nm ) , h 

W. (4 0 5 nm) , i B (MM3 6 5 nm) %H©S§^ 
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©a (UCF^ rpEBMSJ £^5) £rff5o PEBM 
il^ 5 0~18 0t©ig^ fffHSti, 

o. i~i o^rasatf«fc^ 0 
[0030] (3) ±fBT?p e B©a?n/ca«^s«» 

[0031] 7)bftV\^7mmMWkl^m^tiZ>MM 

7^*— 7. if;l/7 5X n-7°ok°;l/7 5>, vX 
f;V7 5X ^if;V7^7x^/-;K ^-n-^n 
tf;J/7 5>\ hUxf-;l/75X * =J-i\s*j3.=J-)VT 5 20 

rh^^l^y*- 1 ?!^ Fn+7F\ -fh^x 

y, i, %-*J7*f^yVu [5, 4, 0] -7-t>y 

r-fex 1, 5-^7+f tr->^P [4, 3, 0] -5- 
**/-;k x77-;k 7-fehy^HjbWe.n 

■So 

[0 0 3 2] (4) iif*®IiLfca«^, fefa?U yXffl 30 

fg, *-yh7V-k ^-7>%E©M&»&ffl^T 
#Xh^-^^fTdo ^h^-i'cm I 
5 0-2 5 0°C©Sfi?\ Wi3^~lWPi^ 

[0 0 3 3] 

[HSfiM] ^Rffl 1 (fh7-C-^ U <y 7 7 
- [4] W>77 UyolIS) 40 
U s /)Wy/— ;l/3 3. 0 3 g (0. 3mol) £7-feh 
7;l/ft Fl 6. 8mL (0. 3mo 1) 5:3 0 0raL 
© 5 0 v o 1 %X#/— ;l/>fcjg$ L 7 5 °c td^fjcr 
mU 7 5mL©g»S:0. 5 BffSjWtTjfe&nLfco 
SsOTH, £JS«^7 5°CT?6 OtIWL, SI^SJS^ 

tf^/co asm, ft^Lsefcjfc^-rscfcfc.fcoT 
mmn^mtco ci<Di5t^j*agiju 5 0 v o 1 %x7 

'J -y 7X- [4] WVk>7 1/>2 3. 2 g * 5 7 %©IR 

m^wrco so 
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[0034] £$ffl 2 ( t -t* h^7#;ktoWt; 1 

0 0%fh7-C-^fM'J<^X- [4] -U7;l/ 

W Wcfh7-C-^f;WJ -y7X- [4] -W 
;b->7l/V0. 5 5g (ImmolK 4, 4 '-v^ 
^;l/7 57t°U>'7 0. 12g(0. lmmol) fectt>*5 
mL7'feh>'fr5&3i§r$fc7 2. 2mL (9. 6mmo 
1) <D7- t -7^;l/^*-^^-h^gTL/c 0 SJS 

SlSHrU 7x7-;M40 Hi^ l o o % t -7 h4^7 
^^^HS-^K^^n/cf- h 7- C -7 U y 7 
x- [4] W/i/77 uyi. 0 g ^ 7 5 %©lR*t?# 
fc„ 

MtfiX^n/V: 1 7 5 8 cm-' (>C=0K 

1 2 4 9 cm- 1 (0-CO-O) , 3 4 8 6 cm- 1 
(-0H) 

1 HNMR (300MHz, CDCls) : 1 . 42 
(cL CHa , 1 2 HK 1 . 4 6 (s, CHs , 7 2 
H) , 4. 4 3 (q, C H, 4 HK 6. 8 9 (b, A 
r H\ 4 H) 

13 CNMR (62. 5MHz, CDCh) : 20. 
5, 2 7. 7 (CHa ) , 3 1. 4 (CH) , 8 2. 8 
(tert-C) , 116. 3 (A r C) , 125. 7, 1 

3 4. 0, 1 4 7. 0, 1 5 1. 5 (>C=0) 
TiMfrVi : C 7 2 H 9 6 0 2 4 (If WW : C 6 4.2 
7%, H 7. 19%, HiliJft:C 6 3. 5 6%, H 

7 . 0 0 %) 

3 ( t -7 h*iy%)i<$-M\:9 o »fh7- 

[4] -U7>^7^y©i)S 

8) 

f#Stl/cf-h^-C-^f-;V*U-y77- [4] -W 
;I/77U-7 2. 7g (5mmol), 4, 4 ' — i?*=f- 
)\/75./¥Vi?y0. 06g (0. 0 5mmol) fe^tf 1 
5mL7ir hy^5ft§MIt, 8mL (36mmol)© 

'J- t -7^^-^^- h^ySTL/Co SJSr«^2 

(i^'\^+)-y/iiif;i'= i / i (Dm^mm^m\ t> 

^^n^hummLrco 7x7-;M40HS^9 0% 
t - 7 h ^ i/ij ;Kf^/HTfj| ? tx t b 7 - C - 
U v 77- [4] U7>7-7 yy 6 . 3 g * 9 9 % 

[0 0 3 5] #fiScM 4 ( t - fb^ytJJltf-Mt 7 
0%rh7-C-^f7*y7^X- [4] -Wlbis 

7vy<jmm 

&J8M 3 TPffl^fcT h7-C-7if77J U -7 77- 
[4] -P7;1/77U7 2. 7g (5mmol), 4, 

4 '-> i '7^;y7 5 7 t°U y70. 0 6g (0. 0 5 mm 
ol) t± |WJ 17 < . 6. 2mL (2 8mmol) <Dl/~ t -7f" 
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M<DRfo%ft\s\ 7x/-/l/ftOHl^7 0% t -fb 
^*M-;Hf IS?n/if h 7 - c - 7! f ;W 'J 
V XX-[4] \s s J)W7 W*. 9 8 %<DWFZWt 0 
[0 0 3 6] -&fi$cM 5 ( t --fh*i/tifr$-Mt6 
0%rh7-C-^fM'J yXX- [4] -WVl/^ 

3 TM^ftf h7-C-^^;VA'J -y?X- 
[4] -pyVl/v'Tl^y 2. 7g (5mmolK 4, 
4 '-^WS/lfJ^O. 0 6g (0. 0 5mm 
ol) t±|W]C<, 5. 3mL (2 4mmol) CDS?- t -7"^ 10 

«©KJ£*frV\ 7x/-;M40HS^6 0% t -7> 

^ ^i/S^ggi £ n tc t h =7 - c - * =}-)V ts u 

-y XX- [4] WV ? /l/>'7l/7'?:9 6 %©lR5pTi#/c 0 
[0 0 3 7] -a-fiScM 6 ( t -7" Y^sftfyft-Mt 5 
0%fh7-C-^^;l'A'Jyi'X- [4] -Uv;l/>- 
7 Uy<DMW 

-&fiScM 3 -effl^fer h ? - C - ^ T^bTJ U y XX- 
[4] -py;l/^7P>2. 7g (5mmolK 4, 
4 '-^tS>u7 5X t°U S>>0. 0 6g (0. 0 5 mm 20 
ol) t±|WfC< , 5. 2 ml (2 3mmol) <DV— t — 77^ 

;VS>#-#*-h©ftfrDfc, Zft^tu SrrSTU |wj 
^OSJS^fI/\ 7x/-;l/ttOHl^5 0% t -7h 
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-y XX- [4] UV*;Vv'7l/y^9 7 %©W^f#/c 0 
[0 0 3 8] HfiftMl 

6 o%C7x/-;i/ttOHItft -7>^x#;W^;i/ 
a?H^n/crh^-C-^f-;l/*U -y xx-[4]U 
y , ;I/>-7Uyi;> >, 7x^;l/3-F^7L9, 1 

h^iyjy h^ty- 2 -x;i/**- h t*nmtt9 

5 : SCffl^^xn^+f/^Wg^U 0. 2jnm 

Stl/cffifiSctl^l, 1, 1, 3, 3, 3-'vHMf7l' 
v^+f y^MULfc^ U 3 y yxwvDaffi^X 
3- h L, 1 mmO^X M«L/c„ 
X HI^*3 6 5 nm© i SmgMSftLfc,, ^© 
1 0 5 °C 7- 9 0 #f?CK- 7 o Tco M 2. 
3 8 <]i\A'^o)-r • / ^-^/y-e-^At Fn+y K/|< 
?§M^S,«tI, 3 0#f@U fctC5, 

|-7S«7-f77> FX^-X 1 . 5 /im©g?ftfi©U 
-7Xh;^-7»f>nfc„ u©l^XK±iSfil 3m 
J /cm 2, nyh7XM2^Lft 0 
[0 0 3 9] 

© & <D fcJt^TJ&Sfe <fc UMWt&tfm L < fttlTfe D , 



7nyh^7©lt 

FX — 2H025 AA01 AA02 AB16 AC01 AD03 

BEOO BE07 BGOO FA03 FA12 
FA17 



